An observation-constrained box model based on the Carbon Bond mechanism, Version 19 5 (CB05), was used to study photochemical processes along the NASA P-3B flight track and 20 spirals over eight surface sites during the September 2013 Houston, Texas deployment of the 21 NASA DISCOVER-AQ campaign. Data from this campaign provided an opportunity to examine 22 and improve our understanding of atmospheric photochemical oxidation processes related to the 23 formation of secondary air pollutants such as ozone (O 3 ). O 3 production and its sensitivity to 24 NO x and VOCs were calculated at different locations and times of day. Ozone production 25 efficiency (OPE), defined as the ratio of the ozone production rate to the NO x oxidation rate, was 26 calculated using the observations and the simulation results of the box and Community
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44
Understanding the non-linear relationship between ozone production and its precursors is 45 critical for the development of an effective ozone (O 3 ) control strategy. Despite great efforts 46 undertaken in the past decades to address the problem of high ozone concentrations, our understanding of the key precursors that control tropospheric ozone production remains ] 
model was constrained to measured species (e.g., NO, NO 2 , CO, HCHO, etc.) and 155 meteorological parameters (e.g., photolysis frequencies) that are essential to calculate ozone 156 production rates. Even though there is good agreement in general between the box model and 157 the 3D model, there are still some differences between the measurements and the output from the 158 3D model that are shown below, e.g., NOx, CO, HCHO and photolysis frequencies. CMAQ. CMAQ was run with the process analysis tool to output ozone production rate (P(O 3 )), 176 ozone loss rate (L(O 3 )), and net ozone production rate (net P(O 3 )) as well as ozone production 177 efficiency (OPE). 
